Key indicators: single-crystal X-ray study; T = 293 K; mean (P-O) = 0.002 Å; disorder in main residue; R factor = 0.015; wR factor = 0.039; data-to-parameter ratio = 16.6. 3 . Thus far, the crystal structures of all minerals in the group, but penikisite, have been determined. The present study reports the first structure determination of penikisite (barium dimagnesium dialuminium triphosphate trihydroxide) using single-crystal X-ray diffraction data of a crystal from the type locality, Mayo Mining District, Yukon Territory, Canada. Penikisite is isotypic with other members of the bjarebyite group with space group P2 1 /m, rather than triclinic (P1 or P1), as previously suggested. Its structure consists of edge-shared [AlO 3 (OH) 3 ] octahedral dimers linking via corners to form chains along [010]. These chains are decorated with PO 4 tetrahedra (one of which has site symmetry m) and connected along [100] via edge-shared [MgO 5 (OH)] octahedral dimers and eleven-coordinated Ba 2+ ions (site symmetry m), forming a complex three-dimensional network. O-HÁ Á ÁO hydrogen bonding provides additional linkage between chains. Microprobe analysis of the crystal used for data collection indicated that Mn substitutes for Mg at the 1.5% (apfu) level. 
The bjarebyite group of minerals, characterized by the general formula BaX 2 Y 2 (PO 4 ) 3 (OH) 3 , with X = Mg, Fe 2+ 3 . Thus far, the crystal structures of all minerals in the group, but penikisite, have been determined. The present study reports the first structure determination of penikisite (barium dimagnesium dialuminium triphosphate trihydroxide) using single-crystal X-ray diffraction data of a crystal from the type locality, Mayo Mining District, Yukon Territory, Canada. Penikisite is isotypic with other members of the bjarebyite group with space group P2 1 /m, rather than triclinic (P1 or P1), as previously suggested. Its structure consists of edge-shared [AlO 3 (OH) 3 ] octahedral dimers linking via corners to form chains along [010] . These chains are decorated with PO 4 tetrahedra (one of which has site symmetry m) and connected along [100] via edge-shared [MgO 5 (OH)] octahedral dimers and eleven-coordinated Ba 2+ ions (site symmetry m), forming a complex three-dimensional network. O-HÁ Á ÁO hydrogen bonding provides additional linkage between chains. Microprobe analysis of the crystal used for data collection indicated that Mn substitutes for Mg at the 1.5% (apfu) level.
Related literature
For penikisite, see: Mandarino et al. (1977) . For other mineral members in the bjarebyite group, see: Moore & Araki (1974) ; Cooper & Hawthorne (1994) ; Kolitsch et al. (2000) ; Elliott & Willis (2011) . For the definition of polyhedral distortion, see: Robinson et al. (1971) . 
Experimental

Crystal data
Table 2
Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: publCIF (Westrip, 2010 3 . Except for penikisite, the crystal structures of all other minerals in the group have been determined (Moore and Araki, 1974; Cooper and Hawthorne, 1994; Kolitsch et al., 2000; Elliot & Willis, 2011) , which all possess space group P2 1 /m. Penikisite was first described by Mandarino et al. (1977) as triclinic with space group P1 or P1 (albeit strongly pseudomonoclinic), based on the observation of asymmetric optical dispersion. Since then, no detailed crystallographic study on penikisite has been reported. In our efforts to understand the hydrogen bonding environments in minerals, we conducted a structure determination of penikisite from the type locality by means of single-crystal X-ray diffraction.
Penikisite is isotypic with other members of the bjarebyite group, with space group P2 1 /m. Its structure consists of edge- Similar to other minerals in the bjarebyite group, the YO 5 (OH) octahedra in penikisite are noticeably distorted, as measured by the octahedral angle variance (OAV) and quadratic elongation (OQE) (Robinson et al., 1971) , which are 188 and 1.057, respectively. In contrast, the OAV and OQE values are 32 and 1.010 for the XO 3 (OH) 3 octahedra in penikisite.
From penikisite to the Fe-analogue kulanite (Cooper and Hawthorne, 1994) , and to the Mn-analogue bjarebyite (Moore and Araki, 1974) , the average X-O distance increases from 2.117 to 2.146, and to 2.162 Å, respectively, in accordance with the increase in the ionic radius in this site.
There are two hydrogen bonds in penikisite, one between OH8 and O6 [3.318 (2) Hawthorne (1994) proposed a disorder model for H1 in kulanite. The H atoms were not located in the structure of bjarebyite (Moore and Araki, 1974) or johntomaite (Kolitsch et al., 2000) .
Experimental
The penikisite crystal used in this study is from the type locality, 16 miles north of the Hess River, Mayo Mining District, 
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: publCIF (Westrip, 2010) . The crystal structure of penikisite, showing atoms, except for H, with displacement ellipsoids at the 99% probability level. Gray, pink, green, yellow, and red ellipsoids represent Ba, Mg, Al, P, and O atoms, respectively. H atoms are given as turquoise spheres with an arbitrary radius. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.00495 (7 
Barium dimagnesium dialuminium triphosphate trihydroxide
Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
